FHEA HO.  [.1.10

CROTECALITY 242

FAILURE MODE AND
_ £AUSE

LUNIT Eenpte Contrnl Uit fRCUY
SHUTTLE CCTY OHG HO.  2294824-506. 507

" FAILURE EFFECT
0t E

‘Tuheous contrgl datd te the VSU.
WaES D

¥} Cinblrol data registers,
sterable circuibey, ar line
drivers an Y5l Interface Assy
Ab, P592736-B01 or Z2294865-504
‘Y Microfomputer Assy,
AT, PROG204-501, or 2294665504

Wik

(1) & (2 Loss of
some YEU function{s}.

Cannol Jdisplay mission
critical widea

CRITICAL ITEHS LIST
SICET | i ar {1

BATTOMALE, €08 ACCEPTAMCE

DESIGH FEATURES

The RCU 13 a wicroprocessor-nased cenamand and contral unlbt using an RCA 1802 CMOS

mi croprocessor, [HOS RAM, and TTL PRON. Computer I/0 cyreuléry is implamented in

ChOS CD4HBA sertes Togic ta minluise poeer dissipation. The design incarporaies 4
dual masler escillater lone actlve, ane cold backup). The mastér ascillator is a

Temperatureg Campensated Crystal Oschllator (TCKQ) purchased From Vecbewon Lo an RCA
specification cantrol drawing {SCBL. Oecode lugle comsisis of Low Power Scheilky

TTL, and the $ync amwplifier design uses manalithic MESS3S wideband vp omps.

Parts were required to be JAN reliabiiity level parts or their equivaleni. Fart
salection falls into three categories:
{1} JAH or better parts from the Military QPL,
{2} Parts demonslrated Lo HASA to be equivalent to JAN Javel via tesl data
{e.g., [DARDD/3H zeries parts), or )
{3} Parly procured to an RCA spac control drawing which calls wei tests amd
screening to effect JAK equivalency.

BARE BUARD COMSTRUCTION (A6, AT}

The boards are af “weldod wire construction. AL the bare board level thic does nnl
disbiayuish i1 frem a sormal PC board exceplk thalk hales which will take weld ping
genarally are nol coangcked bs PO traces. Only those pins which kring power and
ground potentials iv Lhe ICs: are on PEs.  An annular ring survounds the hole in che
tuard whera each powdv ard grownd pin is located. These pins are then soldered ko
Lhe trace 1ike any cther component lead. Aside From Wis featureg, o1 designe

& consiruction techriques wsed in PL board layoul apply.

BOARD ASSEMBLY LA, AT

The drilled and ciched boards are populated wilh several hundred selderable or
weldable pins. Power and ground pins, as well as cosnectar plos, are soldered in
place. DMiscreel compuaents |resistors, diedes, capacitors) are attached ic
bifurcated terminals, where they are soldered. Flatpack 1Cs ara welded,
lead-by-Tead . to the Lops af the weld pins. After woldisyg, eatra Yoad malesial is
Lrimmed away. Circeld coanections are wade using #30 nickel weld wira. The
wire is welded to the pin surfaces on the board backside. All wire welds are done
using & machine which is Lape driven, thus eliminaling Lhe possibilily af miswiring
due ta speralor error. AVl wiring & ciecwit performance is tested priocr iu
box—level installacian., After successtul testing, companents are stahed 45 regquired
by drawing rnotes and the assembly §5 coabed with urethase.

The baards are inserled in the bex an card—edge guides, in the some munngr as the pther
PL boards.



FedEm w1, 1.18

CRITICALLIY gf2 -

SHUTTLE CLLV
CRITICAL ITEME LIST

UNIT EBempte Control Unit {BCU)
OWG #0.  Z29dAr4-506, SOF

SHEET Z OF i

FAILURE MODE WD
LALISE

FAILUAE EFFECT
Ui END LVFH

RATIOMALE FOR ACCEITARCE

rangous conilrol data Lo the WU,
[(TEY 2

| FomLlrol ddia reqisters,
starable circuitry, ar Tine
drivers on ¥i5U [nterface ﬁsﬁa
Ab, PROPABE-S01 ar FIO4BES-504
" Microcwnpuler Assy,
AT, 2R052BA-501, or 2234866504

ihik

{11 & 12} toss of
some W8Il Funchtion(s).

lige T8 _
Camel display mission
critical widea

MESIGH FEATURES 1Cantinued)
BOARD PLACEMERT

The boards are secured in the eleckronics assenbly by gold-plated beryllium Copper

tard guides.

Coanections are made to ise sother board with blindwated capnectors.

Disengayemeat duriag lawnch s pravanted by a cover which spané tha board's free adge.
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fHEA HO.

CRITICALITY 272 .

SHUTTLE CCTW
CRITICAL FTEM3 L15T

WG ND. 2234823506, BOT .. ..
SHEET 3 eF B

FAILURE HODE AHD

TATLURE EFFECT
0N EHD ITEH

HATIOHALE b0k ACCEPTANHCE

B . LAUSE
rroneaus conlral data to ithe WU,

duies;

1) Control data registers, strobe
circoiley or 1ing deivers
un W5l Interface Assembly
AL, 2RG2386-501 ar 2294865504
Z) Hicrocompuier Assy
A, 2589798-501 ar 2299806504

1Lk

(1Y L {2) Loss of
sang ViU function(s).

Horst Lase:
Camnut display missiun
critical wviden

QUALTFECAYTON FEST

For Qualification Tast Flow, see Table 2 localed al the fronk of Ehis book.
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- : ) ’ DNIT Eemole Contral Unit (RCUS
LB SHUTTLE CETV DHG MD. 2204824-300. S0F
rHCA WO, —_— - . CRITICAL JFTEMS LIAT
CHITICALITN 242 .. SHEET __ 4 = OF B
FATIURE MODE AND FAILURE EFFECT
 {AUSE 04 EHD TIEH RATIOHALE FOR ACCEPTANCE
‘ronssds contrel daka to the YSU. LY & {2) Loss of ACTEPTANCE TEST
same ¥iu funclisn(s].
Juses The CCIV sysiems' RCU s subjected to bha Fallowing Eesting:
Warsl Case: o _
I} Conkrol data registers, strobo Carnnat digplay mission # Vibration; 20-8DHz: E | dH!ﬂEt—rlse From 0.0 GEMH: ta 0.54 GZAHz
circuibey or ling drivérs critlcal widen Al-35l Hz: 0.04 G=/Hz
on Wal Inierface Assenbly 350-750 Hz; k| dHIﬂnE -Fall to 0.D18 G%Hz
ah, 2592306501 or 22%BOS-504 J50-1000; 0.618 Gt .
) Hicrocowputer Assy ) 1004-2004 | 9 T B Flll to 0.009 s
A7, 25G979R-5DY or 2294HG5-404 Test Duration: 1 Minute per Axis
Testi Level: B.6 Biws
»  Thorwal: 108 Fi: Tine to stabllze epguipoest plos 1 hour
0¢ F: Time o sbabliz¢ gguipoent plus 1 hour
108¢ F: Ting tp stablize equipment plus 1 hour
lar Acceplance Test Flow, see Tahle 1 Tecated at the front of this baph.
UPLEADIIOMAL TEST
In ordér to werify thibk CCIY components are operational, & Lest must verify the
health ot all the command related companents From the PHS (AJAT} panal switch,
thrueogh the RCW, Lhrowgh the syac Tines to bhe CanmerasPTU, Lo the Cameras/PTU comend
decoder. The test must also werify the canera's ability ta produce video, the ViU*s
ability to route widep, and the monitor's ability to display vided, A& similar Lesk
would bo perforsed Lo wverify the MDM command path.
1. Power CCIV System.
2. VWia the PHS panel. select a manitor a5 destimation and the famera wler
lest as sourca.
3. Semd "Canersa Power 04" cormand fFrom PHS panel.
4, dwlecl “Exlermal Synd" an monilor. '
5. Observa widap displayed wn momitor. Huke that §F videa on tmaitar is
synchrondzed (i.e.. siable waster) then this indicebtesy that the camera
is recaiving conpgosibe syac fvom the RCU and that the camera is producing
synchronized viden.
bo Send Pan, Tilk, Foeos, 2oow, OLR, AMD Gamea codioiands and visually (aither
vig the monltor Or direct ahseruatlnnl werify operakion.
7. Select dawnlink a5 destinetion «ns vamera under btest as swurce.
B. Obsarva widep routed 1o downlink.
8. fend "Canera Puwer OHF" command via PHS pancl.
10, Repeat SLeps 3 through 9 gxcept issoe commands via Lhe HOH conmand path.
this proves that bthe CCTVY aquipment is opevabisnat.
Fia J1 1-53
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. UNTT
FHEA nO_ 1, 1,10 o SHUTTLE LTV Owh WO, 229482q-006. SOF
CRITICAL ITEWS L3537
CRIVICALIIY 242 — SHEET __ &5 = OF _ 8§
FATLUAE HODE AHE FAILURE EFFECT )
; LalsE 41 EHD_I15EH BATINNALF FOR wCCEPTANCE
[rromeaus contral data to the WAl i1y & (2] Loss of OASTHSPELTION
some V3 Functionls).
Camses: Eropurcoent Contyoal — The RCU EEE parts and hardwars dtans ave procured Fron approved
Horst Caze: vendors and suppliers, which meet the requirénents set forth in the CCTV contract
{1 Control data registers, storable | Canmot display mission and fuality Plan Hork Statement JWS-1503174). Resident DCAS parsoanel raview all
circoitrey or line drivers critical wideo procuremeni docwnents to establish the need for BSI an selected parts {FAI 517).
oo W5l TnterTace Assembly
A5, ZRGPIRGE-ROT ar Z2294HE5-504 lncoming Inspection and Starage - Incaming Quallty inspectians are wade on atl
(2] Hicrocomputer Assy received materials and paris. Aesulbs are recordad by lat and retained in file by
A7, 3%90708-Rd1 or 22U4RRA-RN4 drawirg and control sumbers for future cefecence and traceability. All EEE parts are

subjected ta incaming acceptance tests as called for in FAE 316 - Incening
Inspection lest [nstructions. Incoming flight paces are furiher pracessed in
accordance with RCA 1846684 - Preconditioning and Accepiance Requirements For
Eleciromic Parlg, with Ehe awception Lhat DPA and PEND testing 3s not performed.
Mechanical items are inspected per PAL 3116 - Incguing Inspeciion Instruclions for
Mochanical [tems, Pal 305 — Incosing Qualily Conkrol Inspection Instruckion, and

P&l L2 = Procedure for Processing Inconing av Purchased Paris Oesigrated for Flight
Use. Accepled items ave delivered to Matewia]l Condro¥led Stores and retained under
spec] Fled conditioas wntil Fabrication is required. Manconforming materials are
held For Halerial Review Baard (MRB} disposition. (PAT-30F, PAT TOC-531.)

:t — Prior Lo the start of ACY board assemhly, all items are
verified to be roarrect 6y stock room persermel, a5 the itess are accurmlated Lo Tgnm
a hit. The items ave verifFied again by the aperator who asswibYes the kit by
checking agaiast the as-built-parts-1ist (ABFLY. BCAS Handatury Inspective Puinls
are designated far printad circuit, wire weap and welded wire Loards, plus harness
conmestors for soldering wickng, crimping, saldar splices and quality workeanship
prigr tu coating of the codponent side of boards and sleaving of harnassas.
Specific RCU Goard aszembly and test Instroclions are provided in drawing
aotes, snd applicatle dacuments sre talled gut in the Fabricalisn Procedurs
ard Recgrd (FPR=2294824) and parts Tist PL-2294624. These {nclude wire connectivn
List 2295901, Procass Standard RTW-5%60 2280881, Process Standard - Bonding Velcro
lape 2280889, Specification Soldering 2280749, Spacification Mame Plaie Aptiicatinn
1960147, Specification — Crimping 220800, Specification - Bonding and Staking
2280878, Specitication = Urethane coating 22080817, Specification - Locking Compuund
2026116, Specificabtion Epoxy Adhesive 2010985, Specification — Hurking 22B0BVE,
Specificabtion — Hnrknanship B030035, Specitication Honding and Slaking Z2808/5.

EfU tssemhly and Test — An ppen box best is performed per TP-IT-2294824, and an
dcceplance Test per TP-AY-2294821, including vibretivn and thermal-vacuom.  Tergues
ara specified and wilnessed,. tracaability numbers are recorded, and calibrated tools
are checked prior Lo vie. RCA Qualily and DCAS inspeciions are pevfavmed ab the
completion of specified FPR aperabions in accardance with PAE-204, PAI-2D5, PAI-ZOL,
and PAE ZUY. DCAS personnel witness RCU bullon—up amd crilical toryuing. RCA and

0otk 1-5:
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FHEAR #0. 1.1.1U

CRITICALLYY 242

INIT Hemate Contrul Unib (RCUL
SHUTTLE {CTV DG HO. 2204824 C06, §0]

CRITICAL [TEMS LI15I
ANEET g {F g

FATLURE MIDE AND

CalsE

EALLURE EFFECT -
Ot FHD 1TEH

RATTONALE FOR ACTFFTANCE

‘rroncows centrol data Lo the VSU,

T

113 fontrol data registers, siorable

circuilry o line drivers

on WS Tnkerface Assembly

Af, 2592306-501 or 2294865-5049
141 Microcomputer Acs

Al

el

2u99296-501 o

¥
¢ 2294866509

(1% L {#] Loss of
some Y5 Ffunctianish.

Canunt display missian
critical video

DASINSPECTION (Continued)

DCAS persoane]l monitor acceptance tesis and review the test datofresulis.  These
persannel also inspect for conformance after all vepair. rework amd rotest.

Preparation for Shipmant ~ The ROV is packaged aceprding Lo 2280746, Process

Standard for Fackaging and Handling guidelines. A1l related documantatian incleding
assenbly drawings, Parts Mst, ABPL, Test Data. etc., Is gaihered and held in 2
documentation falder assigned specifically Lo each assembly. Thls felder i5 retained
for reference. Aa EIDP 45 prepared For each RCU in accordance with bhe sequi resents
af WS-F5031F6. RCA QC and DCAS persennel witness crating, parkaging, packing and
marking, and review the EIDP for completeness and accuracy.

155
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FHEA KO, L1, 10

RLVISLED 11-3-06

CRITICALTTY 2/¢_

LNWIT Ul
SHUTILE CCTV OHG MO, - H
CRITICAL TTEMS LIST
SHEET 7. oF __ @6

TFATLUKF WODE AND
W11 3

FATLUAE EFFECT
4 EHD TIEM

- RATIOHALE EOQR ACLEPTAMCE

rronesss control dota Lo Lhe VS,

ETTEY o

Iy Lontral data registers, storable
circwitry ar line drivers
on ¥5U latarfaca Assembly
A6, 259231B6-507 or 2254865504
2y Hicrocompuler Assy
AT, F599290-50) pr 22948L6-504

{1F & (2} Loss af
seme WEU functianis).

Cannak d1sglay missian
critical wideo

fAILURE HISIORY
TOR - Ha307 - Log #5085, -501 S/N D04

Descpipiion: Prelavach Test Failure, Box Lavel, Cold Temperature Envirammant.
Chack sum failure at &d=F.

Lause: DLefective PHOH U37-ATBO

Corcective Action: U3/ PROM replaced per HASA Directive #12.

A1 fFlight PROMS are to be Lested at 4D°F and D*F ta check perfarmance.
Equipment groupt N6 and 507 have been redesigned to use PAOH that s
less susceptible to bemperatura failure.
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CRINICALITY ESE -

REVISED 10-12-B6
LMIT Eepgte Cpatrol Unjt {RCUY
OWe N1, 2204024506, SOF

SHEET 4 Or

SHUTTLE CCTV
CRIFICAL [TEMS L15T
— B

TTATLLIRE MODE AWD
CAUSE

FA[LURE EFFECT
O £M8 [TFH

RATIONALE FORE ACCEPTAMCE

yroneous contro! data to Lhe WSl
AUSES:

11 Cantrol data registers, sioratle
circuilry or line drivers
on VSU Inlertace Assemb]
AG, 2592386-501 ar 20d055-504
2) HiCracomputer Assy
A7, 250A29B-S01 or 2XOARbE-S04

THu K

{1} & (2] Loss of
spme VS fuaclion(s).

Canngt display mission
critical video

OPFRATIONAL EFFECTS

Lass of video. Possible Tnss of najor mission cbjectives due to Toss of RHS cameras
or vlher required cameras.

LY ACTIONS

IF pussible, continue RHS pperetiuns wilng alteraabive viswal Cues.
LHEY TAAINING

Crew should be trajsed to use possible alternativas to LCTV.
HILS5T0M (OHSTRAINT

Where passible, procedures should be designad so Lhey can be accompYished without
CCTY.



